Generalizing Takagi's function ^2(1) and van der Waerden's function Fio(x), we introduce a class of nowhere differentiable continuous functions FT(x), r > 2. Some properties of Fr(x) concerning especially maxima are discussed. When r is even, the Hausdorff dimension of the set of i's giving the maxima of Fr(x) is proved to be 1/2.
Introduction.
Let d(x) be the distance from x to the nearest integer. The function d(x) is continuous and periodic with period 1. Fix an integer r > 2 and define F™(x) -Y^k=o^{rkx)lrkWhen n tends to infinity, F?(x) converges uniformly to a continuous and periodic (with period 1) function Fr(x). Further, Fr(x) is proved to be everywhere nondifferentiable.
As a simple example of a nowhere differentiable continuous function, T. Takagi [1] discovered Fz(x) and a quarter of a century later B. L. van der Waerden [2] rediscovered i*\n(x). Takagi's proof of the nowhere differentiability of F2 (x) is applicable to any r > 3 with a slight modification when r is odd. Recently, B. Martynov [3] discussed the structure of the set E2 = {0 < x < l;F2(x) = M2} where Mi = maxF2(x) and the result is that x = O.X1X2 • • • xn ■ ■ ■ (the base-4 expansion of x) belongs to Ei if and only if xn = 1 or 2 for any n > 1. From this result we can easily see that the Hausdorff dimension of E2 is equal to log 2/log 4 = 1/2. This has a relation to the fact that the Hausdorff dimension of the set of zeros of the Brownian motion B(t, w) is equal to 1/2 and the sample functions of B(t,w) are nowhere differentiable continuous ones for almost all w. In this paper we show that for any even r > 2 the Hausdorff dimension of the set Er = {0 < x < l;Fr(a;) = Mr = maxiV(x)} is equal to 1/2 generalizing Martynov's arguments to r > 2.
2. Functional equations.
PROPOSITION 1. The function Fr(x) satisfies the following functional equations:
Fr{x) = F}(x) + ^FT{r2x).
Proof. First,
Taking the limit of the both sides, we have (1). Next,
This implies (2).
PROPOSITION 2. The function Fr{x) is the unique bounded solution of the functional equation
(1') f{rx) = rf{x) -rd{x).
PROOF. Substituting rk~1x for x in (1') and dividing both sides of the resulting equation by rk, we have dir^x) f{rkx) _ f{rk~l:
Summing up these for k -1 to n, we have
Letting n -> co in the both sides, we obtain f(x) = Fr(x).
REMARK. The functional equation (1') for r = 2 is a special case of the functional equation studied by M. Yamaguti and M. Hata [4] . To satisfy these inequalities, it is necessary for k to be in the interval [(r2 -r)/2, {r2+r-2)/2] as is easily checked. Conversely, if (r2 -r)/2 < k < (r2 + r -2)/2, then for x G Er the inequalities r -1 x + fc r + 1 2r -~r2~ -2r hold as is easily seen and Fr(r2(x + k)/r2) = Fr{x + k) = Mr because of the periodicity of Fr(x). By (ii) of Proposition 4 follows (x + k)/r2 G Er.
REMARK. The number of the integers k satisfying the inequalities (r2 -r)/2 < fc < (r2 + r -2)/2 is equal to r.
4. Ba8e-r2 expansion. Put a = (r2 -r)/2 and /9 = (r2 + r -2)/2. Let us expand the smallest and the largest numbers of Er into base-r2 decimals (r2-mals). 
